Immunomodulation by tachykinin neuropeptides.
Substance P (SP) is an 11-amino-acid neuropeptide found in sensory neurons in the peripheral nervous system. In addition to having well-characterized functions as a peptide neurotransmitter, it also plays a major role in modulating inflammatory and immune responses. SP can alter the proliferative and physiological responses of both lymphocytes and macrophages. These effects are mediated by specific high-affinity SP receptors which have been characterized both kinetically and biochemically. The principle SP binding protein present on human lymphocyte cell membranes is a 58,000-MW hydrophobic glycoprotein. Cellular responses subsequent to the binding of substance P to its receptor that have been identified in various cell populations include phosphatidyl inositol turnover, arachidonic acid metabolism, immunoglobulin synthesis, and enzyme production and secretion. Evidence also suggests that SP modulation of inflammation is a factor in the pathophysiology of certain diseases such as rheumatoid arthritis.